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Introduction
Empirical evidence has shown that the Internet may have a remarkable impact on economic performance, mainly through its effects on productivity, as well as on social well-being (Jorgenson, Ho, and Stiroh 2008) . While the potential benefits depend on the diffusion of the Internet and its use, an uneven distribution may result in different digital divides both in terms of access and use.
When studying the digital divide some distinction should be made between Internet access, Internet use and the extent of use of the Internet. Many existing studies focus on the determinants of Internet adoption (Chaudhuri, Flamm, and Horrigan 2005; Flamm and Chaudhuri 2007) , which, strictly speaking, refers to the existence of an Internet connection (normally a broadband connection) at the unit of analysis (household, firm, institutions). However, although Internet access is required for Internet use, remarkable differences can also be found in terms of Internet use by individuals. Consequently, other studies focus its attention on the individual use of the Internet, principally at the household level (Mills *Corresponding author. Email: margarita.billon@uam.es and Whitacre 2003; Rice and Katz 2003) . The research on the extent of use as measured by frequency and diversity of use has been less common (Bucy 2000; Demoussis and Giannakopoulos 2006; OECD 2007) .
The literature highlights the fact that the digital divide in Internet adoption is decreasing and the differences in Internet access among different social groups are declining. However, a second level of the digital divide, based on unequal digital usage and related to socioeconomic factors may also emerge (OECD 2007) . Within this framework, the study of the determinants of Internet use and its intensity becomes an issue of growing relevance. Whereas some researchers have shown that models explaining Internet adoption and use may be rather different (Madden and Coble-Neal 2003; Goldfarb and Prince 2008) , there are very few studies analyzing the differences between Internet use and the extent of use (Demoussis and Giannakopoulos 2006; OECD 2007) .
In addition, studies on Internet use by individuals at the international level have traditionally explored the impact of several socio-demographic factors. However, the literature has also shown that Internet distribution follows an uneven spatial pattern (Zook 2006; Billon, Ezcurra, and Lera-López 2008) and that positive externalities in relation to the country and region of residence should be considered (Vicente and López 2006) . These contributions tell us that it makes sense to account for certain regional variables in the analysis of Internet use.
The present study provides an empirical analysis of the determinants of Internet use and frequency of use, rather than Internet access. The Internet is a technology that registers a very dynamic process of diffusion. Changes in Internet use as well as changes in the determinants explaining it happen at speed. Within this context, it should be noted that the purpose of the paper is to provide a snapshot of the extent of diffusion at a specific point in time using data for 2007.
In comparison with prior research, the present study extends and expands the results achieved to make several contributions. First, it provides empirical evidence related to Spain, a country which is a good example of how some southern European economies show a low degree of Internet adoption and use, despite their economic development. The study might interest other countries with low digital development, such as other European southern countries (Portugal and Greece) and some developing countries as well as to compare the determinants with the results obtained for other economies.
Second, in contrast with other studies analyzing Internet usage and frequency without developing explanatory models (Bucy 2000; OECD 2007) or using separate models (Madden and Coble-Neal 2003) , our study presents a two-stage model to explain both issues.
In addition, along with economic and socio-demographic factors, we also study the influence of several regional variables employing the Moulton correction (Moulton 1990) to avoid the problem of inefficient estimators when individual and aggregate variables are included in the same model.
Finally, the distinction between Internet usage and the extent of use in the analysis of the determinants of the Internet may be crucial to develop the most appropriate policy actions to avoid a new digital divide within countries in terms of the extent of Internet use.
The reminder of the paper is structured as follows. The next section provides a general overview of Internet use in Spain. Section 3 shows an overview of the conceptual framework and the existing empirical literature. Sections 4 and 5 describe the data and variables, as well as the methodology employed, respectively. Section 6 provides the exploratory analysis on Internet use. The models and results are shown in Section 7. Finally, Section 8 presents the major conclusions and areas for further research. whereas the effects of gender differences are less pronounced due to an increase in Internet use by females (Observatorio Redes 2008) (Figure 3) . Finally, the lack of data for Spain precludes analysis by income groups. However, regional data shows that higher income regions generally have a higher number of Internet users (Fundación Orange 2007) .
Literature review

Internet diffusion
Internet adoption is usually explained within the framework of the diffusion theory (Rogers 2003) . According to epidemic models, the key to explaining technology diffusion relies on the spread of information about the existence of a new technology as well as learning from experience (Mansfield 1968) . The greater the number of people adopting, the higher is the probability that a non-user will become a user. For example, Goolsbee and Klenow (2002) find that people are more likely to buy their first home computer in areas where a high proportion of households already own computers or when a large share of their friends and family own computers.
As these models do not allow for differences in the population, we refer to others, such as those incorporating heterogeneity (Rosenberg 1972) , to explain the differences in diffusion rates by the observed economic and demographic characteristics of adopters. In fact, socio-economic characteristics (income, location, employment, education, and family structure), personal and demographic factors (age, gender, disability, ethnicity, and children per family) as well as the attitude toward technology, are often considered preconditions for Internet use. Karshenas and Stoneman (1992) demonstrate that exogenous learning and economic factors are significant determinants of the diffusion process.
In turn, the knowledge-spillover literature (Fujita and Mori 2005) highlights the role of the type of knowledge transmitted in determining Internet diffusion. When knowledge is tacit or non-codified, face-to-face communication facilitates its diffusion. The adoption of technologies such as the Internet may occur more rapidly in populated areas or cities (Gaspar and Glaeser 1998) , where the density of sources of knowledge about such technology is higher and where the geographic concentration of knowledge spillovers is founded. In a similar vein, the urban density theory (Forman 2005; Forman, Goldfarb, and Greenstein 2005) holds that the probability of becoming an Internet user increases as population size and density rise. This is due to the decreasing cost of Internet access as certain resources become more abundant (Karshenas and Stoneman 1995) .
In addition, the literature on economic geography demonstrates that different indicators of Internet activity, such as broadband, are concentrated in urban areas (Malecki 2002; Grubesic 2008) . Internet distribution follows an uneven spatial pattern, revealing the emergence of the so-called Internet geography (Zook 2006 ).
According to these contributions, it is natural to expect that regional features affect Internet use. For example, we may consider the following factors determining the different spatial distribution of Internet diffusion: the level of telecommunications infrastructure (mainly broadband); the location of high-tech firms; the allocation of resources such as human capital and R&D; and the percentage of employment in the services sector, as well as others.
Socio-demographic factors explaining Internet use
The main socio-demographic factors mentioned by empirical studies attempting to explain Internet use have been education level, income, and age. Other variables, such as gender, familiar composition, occupation, ethnicity, and location (rural versus urban), have also shown to be significant.
Empirical evidence shows that the higher the education and income levels, the higher the probability of Internet use (Rice and Katz 2003; Ono and Zavodny 2007; Goldfarb and Prince 2008) . These results are explained by a variety of factors. According to the diffusion theories mentioned above (Rogers 2003) , more educated individuals tend to achieve higher professional and economic status, being also more prone to adopt innovations such as the Internet. In addition, the perceived benefits and utility from Internet use vary according to economic status and education level (OECD 2007) . Thus, people with higher income levels report higher benefits than people with lower income levels (Mills and Whitacre 2003) .
Age is negatively correlated with Internet use, as empirical evidence has profusely shown (Mills and Whitacre 2003; Rice and Katz 2003; McKeown, Noce, and Czerny 2007; OECD 2007; Goldfarb and Prince 2008) . The impact of age may be attributed to a combination of factors, including the lack of Internet skills as well as differences in attitude among age groups and the perceptions of the benefits associated with its use, which are lower for elderly people (Hargittai 2003; OECD 2007) .
The evidence is far from conclusive with respect to gender. Some studies show that the probability of Internet use is lower for women than for men (Bimber 2000; McKeown, Noce, and Czerny 2007) . Lower female use may be associated with differences in educational and income levels, as well as with occupation and the distribution of household responsibilities (Bimber 2000; Losh 2003) . However, other studies have found no differences between these groups (Rice and Katz 2003; Goldfarb and Prince 2008) . In any case, it seems that gender is becoming a less significant factor as Internet use increases (OECD 2007) .
Family structure influences Internet use as well. In general, there is a positive influence of the presence of children on Internet diffusion in households (Mills and Whitacre 2003; Singh 2004; OECD 2007) . However, this variable is not significant in some studies (Bucy 2000; McKeown, Noce, and Czerny 2007) , suggesting that although households with children are more likely to have Internet connections, this does not affect the usage by adults in the household.
Related to the effect of occupation on Internet use, its use is to be associated with the employed, rather than with the unemployed and with pensioners in the USA (National Telecommunications and Information Administration (NTIA) 2004) and in the EU (Vicente and López 2006) .
Internet usage and its extent seem to be conditioned by variables such as ethnicity and nationality. Martin and Robinson (2004) find that Internet usage is lower among citizens not born in the USA. NTIA (2004), Hoffman and Novak (2000) , and Hacker and Steiner (2002) detect racial differences in Internet use. Carveth and Kretchmer (2002) show differences between the USA and Western Europe: whereas race or ethnicity is a major predictor of Internet usage in the USA, race does not appear to have a real influence on Internet usage rates in Western Europe. Mills and Whitacre (2003) suggest that Internet content may be less attractive for ethnic groups such as black and Hispanics.
Other variables may also help to explain the difference, such as educational and income differences associated with some ethnic groups. However, after controlling income and education, ethnicity is likely to have differential effects on Internet usage and on its frequency of use. The ethnic divides may be related to the lack of Internet skills as well as opportunities for its use (Hacker and Steiner 2002) .
The literature also highlights the existence of a digital divide between rural and urban areas. Internet usage by rural residents is usually less frequent than that of the urban population (see Mills and Whitacre (2003) for a literature review). In Europe, Demunter (2005) shows that this digital divide is particularly wide in the Southern countries and in the new member States. In Canada, rural location is one of the three relevant barriers to Internet use (McKeown, Noce, and Czerny 2007) . Traditional differences in education, income, and skills between areas may partially explain the differences. Additionally, some authors consider whether the digital divide is a consequence of higher infrastructure costs and lower levels of infrastructure investment in less densely populated areas. Other researchers consider that the divide is the result of the lower likelihood of computer and Internet usage in jobs in rural areas (Singh 2004; Vicente and López 2006; McKeown, Noce, and Czerny 2007) and differences in perceived benefits from Internet use at home (Mills and Whitacre 2003) . Also, according to epidemic models, the positive spillovers of Internet usage by other households in the area may increase Internet propensity in areas with high use of Internet.
Along with demand factors, variables associated with supply factors should also be taken into account. The role of Internet access costs is particularly relevant. Kiiski and Pohjola (2002) show that a 50% reduction in Internet access costs would raise the number of computer hosts per capita by 25% over a 5-year period in 23 OECD countries. Other authors have highlighted the influence of Internet costs on its usage in Australia (Madden and Coble-Neal 2003) and across Europe (Demoussis and Giannakopoulos 2006; Vicente and López 2006) although Chaudhuri, Flamm, and Horrigan (2005) find that its influence is small in the USA. Internet costs are not only determined by the availability of Information and Communication Technologies (ICT) infrastructure but also by the competition among local providers (Grubesic 2008) . Urban areas have been characterized by more broadband competition than rural areas.
Socio-demographic factors explaining the extent of use of the Internet
The literature review of frequency or intensity of Internet use is rather less profuse than the analysis of Internet usage. Nevertheless, the comparison among studies and countries is complicated. Whereas Internet usage is measured by a dichotomous variable (yes or no), frequency can be measured by different indicators. Some studies include the number of online hours per day (Horrigan and Rainie 2002) and per week (Goldfarb and Prince 2008) , while others consider the number of access per week and month (Bucy 2000; Demoussis and Giannakopoulos 2006; OECD 2007) . Other studies consider the diversity of Internet use as a proxy for intensity of Internet usage (Horrigan and Rainie 2002; OECD 2007) . To solve this methodological problem, some researchers have relied on an index including typical measures of frequency, such as hours per week as well as measures of diversity in Internet usage (Veenhof, Clermont, and Sciadas 2005) .
Results on the influence of education and income levels on frequency of Internet usage have been ambiguous. The US case is documented in Bucy (2000) , while the French case is documented by OECD (2007) . Both studies find that the higher the education and income levels, the higher the frequency of Internet usage in terms of access per week. However, Godlfarb and Prince (2008) show that, among US households, online hours per week decrease when both income and education rise. According to the authors, when consuming a fixed cost product takes time (as it happens with the Internet), the value of time must be considered the most relevant cost. As lower-income people have less options to carry out a great variety of different leisure activities due to low wages, their opportunity cost of leisure time is lower. Consequently, they are much more likely to spend more hours consuming a fixed-cost product such as the Internet. Among Canadian households, Horrigan and Rainie (2002) document that education level explains the number of Internet activities, but not the amount of time spent online. Finally, as the Internet is an interactive technology, specific skills are needed to look for and use online information. These skills are often associated with higher levels of education (Hargittai 2003; Chaudhuri, Flamm, and Horrigan 2005) . In the USA, individuals having more Internet experience (Horrigan and Rainie 2002) or Internet skills (Hacker and Steiner 2002) are more likely to show a more intensive use of the Internet.
Evidence concerning age and gender is inconclusive as well. Generally speaking, age is negatively correlated to the frequency of use in the USA (Bucy 2000) and in Canada (Horrigan and Rainie 2002; OECD 2007) and also in terms of the number of online activities developed in other countries, such as Finland and the Netherlands (OECD 2007) . Regarding the influence of gender, men tend to use the Internet more frequently (Bucy 2000) and in a more varied way (OECD 2007) in the US, Finland, France, and the Netherlands. However, an analysis of American users revealed that men spend less time online and engage in fewer Internet activities than do women (Horrigan and Rainie 2002) .
Evidence of the influence of family structure on the intensity of Internet use shows that the number of people in a respondent's household is statistically and positively related to the frequency of Internet usage in some cases (Bucy 2000) , while in others, the number of children has a negative impact on the number of hours adults spent online (Goldfarb and Prince 2008) .
The digital divide between rural and urban areas also shows up in terms of the frequency of Internet use. According to OECD (2007) 
Regional factors influencing Internet usage and its extent
Together with personal and socio-demographic factors, some studies use regional variables to explain Internet usage by individuals and households. The inclusion of these types of variables usually seeks to explain geographical disparities in Internet adoption. Some studies, such as those by Vicente and López (2006) and Demoussis and Giannakopoulos (2006) for the European countries and by Schleife (2006) for German regions, aim to explain differences in Internet use by highlighting the role of different aggregate variables. These studies consider variables related to the level of economic development, such as GDP per capita, the rate of unemployment, trade openness, R&D intensity (R&D expenditure, patents and employment in high-technology sectors) as well as variables related to sectoral composition (percentage of employment in the services sector, agriculture and industry). Other variables analyzed include the population composition (percentage of foreign population, percentage of monoparental households) as well as several indicators related to Internet costs, infrastructure (Internet hosts) and spillover (percentage of Internet users in the region).
Results for the European Union show that the influence of GDP per capita and R&D intensity is positive and significant in explaining Internet usage (Demoussis and Giannakopoulos 2006; Vicente and López 2006) . Also, Internet host and trade openness are positively related to Internet usage, whereas sectoral composition is positively related to Internet intensity (Demoussis and Giannakopoulos 2006) . This research also documents a negative effect between the cost of Internet use and the probability of being an Internet user, ij although the effect is lower than that of the rest of variables (Vicente and López 2006) . In Demoussis and Giannakopoulos (2006) , the cost of Internet access is only relevant in explaining Internet intensity, but not Internet usage.
For the German regions, Schleife (2006) finds that individual characteristics are more important than regional factors in explaining individual decisions to use the Internet. In fact, only the percentage of monoparental families, as well as the rate of unemployment, influences the probability of becoming a user. Schleife also finds that a larger number of regional Internet users have a positive impact on the probability of becoming an Internet user.
Although these studies obtain very interesting and significant results when regional variables are included in Internet usage models, they are subject to some methodological limitations. These problems are due to the simultaneous inclusion of both individual and regional (aggregate) variables, which generates inconsistent estimators. To overcome this problem, this study employs the Moulton correction, proposed in 1990 by Moulton (1990) .
In summary, theoretical contributions and empirical evidence reveal the role of sociodemographic factors and certain regional features in explaining Internet use and the extent of use at the international level. We test these findings for the Spanish case in the following sections.
Research model and methodology
The empirical evidence about the economic analysis of Internet demand by households and individuals is based on a standard neoclassical utility maximization framework (Madden and Simpson 1997; Mills and Logically as the intensity of Internet use is related to the Internet usage decision, both decision models should be jointly modeled (Demoussis and Giannakopoulos 2006) .
In a first step, the decision of using the Internet may be considered as a discrete choice based on a simple linear random utility model. Demand models are usually formulated by comparing utilities (U ij ) that individuals (i) obtain from every alternative (j). In this case, the choice modeled is to use the Internet (j = 1) or not (j = 0). The utility assigned by the individual i to every alternative j is a linear function of a vector of individual characteristics (X i ), consisting of observable heterogeneity. This way, individuals with different characteristics assign different values to every choice. On the other side, the term ε ij represents the unobservable heterogeneity or random perturbation.
Every individual will choose alternative j = 1 if this utility is higher than that under alternative j = 0. As utility is not observable, we will denote Y i = 1 as the event that the 'individual uses the Internet,' while Y i = 0 represents the complementary event. So, in probabilistic terms, the probability of choosing an alternative 'he/she who uses the Internet' turns out to be as follows:
This decision is usually modeled using probit or logit discrete choice models. We use a probit model in this study, assuming that the regressors' random perturbations are normally distributed.
Once the main factors explaining Internet use are determined, in a second stage, we study the factors affecting the frequency of use, which obviously requires previous use. However, restricting our analysis to the individuals who had used the Internet before would introduce a sample selection bias. As Demoussis and Giannakopoulos (2006) point out, if there are systematic reasons as to why people with an Internet connection do not use it, and the analysis is only restricted to Internet users, then the parameter estimates in the model will be inconsistent (Heckman 1979; . To avoid this problem, we control sample selection bias using the standard sample selection model considered by Heckman (1979) . 1 However, it should be noted that the dependent variable in the second equation (frequency of use) is not continuous, but ordinal with the three categories shown in Figure 4 . For this reason, the Heckman standard sample selection model has to be extended to accommodate ordinality (Dubin and Rivers 1990) .
To account for the ordinal character of Internet frequency, 2 we use an ordered probit model based on the following specification:
where T * is a latent variable with the following structure :
The variable of interest, T * , is a continuous and unobserved variable capturing the extent of Internet usage. The observed categories, T i , are assumed to represent an ordered partitioning of this continuous scale, where T i is the observed category for the ith individual, being γ the vector of coefficients, Z i is the vector of explanatory variables for the ith individual, u i is the standard normal random error and the μ k are threshold parameters. Consequently, the higher the γ values, the higher the probability of the frequent Internet use. There are three response levels in our analysis. Consequently, the probabilities according 
To sum up, the Internet demand model is estimated in two stages. In the first stage, we use a binomial probit model. This statistical model allows us to identify the factors explaining Internet use (Y i ) for the whole sample. The second model seeks to determine the factors explaining the frequency of Internet use, (T i ) (Figure 4) . We use an ordered probit model and consider the Heckman correction. We introduce the parameter lambda (λ i , the inverse Mills ratio of the first stage) into the model, which is the correction term of the selection bias, adopting this expression:
Finally, we wish to mention that a particular case arises in our probit model, related to some variables which are not provided by the survey but that can be affecting the decision of using the Internet (GDP per capita and the percentage of employment in service activities, as we will see in the following sections). As we have information from other sources (Spanish National Statistics Institute (INE) 2004), we have proceeded to input these variables from this aggregated statistic at a regional level to our survey. This causes a statistical problem identified by Moulton in 1990, as we have already mentioned. This problem occurs when combining individual cross-section data with aggregated data (in our case, at a regional level). An intra-group correlation in the random perturbation arises, causing estimators to be inefficient. For this reason, we have used a probit estimation introducing the Moulton correction, 3 which controls for this effect. Thus, standard errors (and consequently individual significance of every variable) are provided with this correction. constituting 22,198 households. In addition, note that the survey is launched throughout Spain using a three-stage sampling process stratified by regions. One important particularity of this database refers to the way of filling in the questionnaire. The general questionnaire has two parts: one related to the ICT equipment and Internet access in the household and one devoted to asking about personal ICT use as some individual socio-economic characteristics. These latter questions are answered by just one member of the household, who is randomly selected.
Data and variables
The dependent variable in the first stage is the variable indicating whether the individual uses the Internet or not. In line with the conceptual framework and empirical evidence mentioned above, some of the explanatory variables aim to capture the impact of the socio-demographic factors explaining Internet use. The variables selected are the following: age, gender, education level, occupation and nationality. In addition, we also include variables such as household structure, people under 10-15 and the degree of urbanization. The degree of urbanization measures the urbanization level where the individuals who were surveyed live.
Unfortunately, the survey does not provide information such as the cost of Internet per person, ethnicity, and household income. However, empirical evidence has demonstrated a close relationship between income level, occupation, and education level. For this reason, we consider using one of those variables to serve as a proxy for income level. Ethnicity may be indirectly analyzed using the nationality variable. Unfortunately, there is no proxy for the impact of the cost of Internet.
Along with socio-demographic variables capturing individual characteristics, we have included other regional variables associated with certain economic development features, which may affect the individual decision to use the Internet. These variables are GDP per capita and the percentage of employment in the services sector. These variables are available at the county level. As they were not included in the survey, we imputed them according to individuals' region of residence. The regional variables were obtained through different official statistics developed by the Spanish National Statistics Institute. Other significant variables included in other studies at the national level are not available at the regional level in Spain: ICT infrastructure (hosts, websites, etc.), R&D intensity, and trade openness. The inclusion of other variables to measure possible spillover effects and to test the influence of epidemic models, such as the percentage of Internet users in the region, was rejected due to endogeneity concerns.
In the second stage, the dependent variable is frequency of use. As previously explained, frequency of use is measured as an ordered variable with three different categories: daily usage, weekly usage, and monthly usage. Unfortunately, the survey offers no information on individuals' number of online hours and on the number of online activities. We consider gender, age, education level combined with Internet competencies and people under 15 living in the household, together with the urbanization level, as independent variables. We have also included two other variables associated with Internet use: ADSL Internet access at home and a variable capturing the means through which individuals acquire their skills to use the Internet. The first allows us to analyze the impact of infrastructure on use, while the second provides information about how Internet skills are acquired. Table 1 shows the interval frequencies for the categorical variables as well as the mean and standard deviation of the only continuous variable. Over the period analyzed, we see that the percentages of Internet users and non-users are quite similar. However, the number of those using the Internet is slightly higher. With regard to the individual sociodemographic features, the average age of Internet users is 35, while that of non-users is 58. Then, age differences are remarkable: non-Internet users are older and show greater age dispersion (Table 1) .
Exploratory analysis
Regarding gender, Internet use is slightly higher for men than for women (by 8%). The difference becomes greater at the highest level of education. Among highly educated individuals, Internet use increases by 87.5%, while 90% of those with no education or only a primary education do not use the Internet. Results by occupation are conclusive for the three categories. Most students are Internet users (over 98%). Likewise, 70% of workers use the Internet. On the opposite side, we find that most pensioners and housewives do not tend to use the Internet. Other variables considered include the presence of children between 10 and 15 years in the household. Among households with children of this age, the percentage of Internet users is 18%; in other households, this percentage decreases to 12%.
With regard to the degree of urbanization, we find that the bigger the municipality, the higher the percentage of Internet users. However, we wish to highlight the fact that there is a slightly higher percentage of users if a municipality is the capital city of the region I, compared with non-capital municipalities with more inhabitants.
Similar to our previous analysis, it is also possible to characterize the frequency of use for those individuals who use the Internet. The methodology employed by the Spanish The descriptive statistics of Internet users' characteristics according to the frequency of use are shown in Table 2 . According to the empirical evidence, the factors determining the frequency of Internet use should not be the same as those explaining the decision to use the Internet. Consequently, some variables included to explain Internet usage are not the same as those included to explain the intensity of use (Table 2) .
There are no remarkable gender differences, although men show slightly more frequent daily use. There are small differences in mean and standard deviation with respect to age. The average age decreases as the frequency of use increases. With respect to the education level and the Internet competencies that individuals have, it seems that daily use is strongly associated with having advanced Internet competencies, though education is also important (the highest percentage is observed for the category of individuals with higher education and advanced competencies, 76.5%). Concerning the degree of urbanization, we find that the percentage of daily users decreases in smaller municipalities.
The type of Internet connection becomes a key variable in studying the frequency of Internet use. There is an increasing relationship between frequency of use and the existence of broadband in households, such as ADSL. Other types of connections lower the frequency of use.
Finally, regarding the channel through which individuals acquire Internet skills, we are interested in identifying the most common channel for acquiring Internet knowledge by frequency of use. 4 Thus, it seems that the category 'other means' is the most frequent when Internet is used daily. However, we note that this is a rare option (only 3% of daily internet users). The most common avenue through which daily users acquire Internet skills is own learning, followed by regular and company training. On the other hand, those who use the Internet the least tend to learn through courses for adults, from other users or on their own.
Results
Determinants of Internet use
As mentioned above, we have estimated a two-stage model, using the statistical software Stata, version 10. In the first stage, we estimate the determinants of the decision to use the Internet (yes or no). In the second stage, we study the frequency of use (daily, weekly, and monthly).
The first stage is estimated with a probit model, using a robust to heteroscedasticity Huber-White estimator of variance. The results are shown in Table 3 . The model adjustment is good regarding all adjustment measures provided. The model is significant at a global level, as shown by the likelihood test shows (Wald-χ 2 ). The value of the pseudo R 2 is relatively high (47.44%) within the context of microeconometric models such as this one. Finally, the model's predictive capacity is high; taking the value 0.5211 as the cutting point, 5 the accuracy of the model (when the dependant variable is 1) is 85.87% (79.75% when the dependant variable is 0). We study the variables independently, interpreting their significance, sign and value. The interpretation of the coefficients can be done in probabilistic terms (marginal effects), that is, analyzing how the probability of Internet usage varies with changes in every independent variable, ceteris paribus the rest of variables (Table 3) . Looking at the results, we see that both regional variables included are significant and show a positive impact on the probability of Internet use. Thus, as GDP or the percentage of employment in services increases, the probability of demanding the Internet rises. Interestingly, the percentage of employment in service activities is the most powerful regional determinant of Internet use (value of 0.2704, while the marginal effect on GDP is only 0.0087). The role of GDP confirms previous findings showing that economic development is positively associated with Internet usage (Demoussis and Giannakopoulos 2006; Vicente and López 2006) .
We highlight the following results when looking at socio-demographic variables. First, education level has a great impact on the probability of Internet use. People with secondary education have a 38% higher likelihood of becoming an Internet user than people with no education or qualification. Thus, higher education increases the probability of Internet use by 61%. The positive influence of education is corroborated by other empirical evidence. This influence may be explained by higher benefits and utility associated with more educated groups (Mills and Whitacre 2003) as well as the fact that this group possesses the required Internet skills. These skills are often associated with higher education (Hargittai 2003; Chaudhuri, Flamm, and Horrigan 2005) ; their absence may be a relevant barrier to Internet use.
Second, all age and gender groups are statistically significant. In comparison with the reference category (woman over 64 years), belonging to other categories increases the probability of using the Internet. The young (men and women) between 16 and 24 have the highest probability, followed by men and women between 25 and 34 years. In the third place we have the individuals between 35-44 years, followed by the group between 45 and 54 years. Finally, individuals over 64 years are the least likely to use the Internet. There are no significant gender differences in Internet usage, whereas Internet usage clearly decreases as age increases. The negative influence of age is corroborated by widespread empirical evidence. It may reflect differences in attitudes and lifestyles by different groups of age as well as the fact that the needs and benefits from its use decrease with age. It seems that the digital divide is decreasing with respect to gender, confirming the empirical evidence mentioned above.
Third, the presence of children between 10 and 15 years in the household is not significant in explaining Internet usage in Spain, confirming the available empirical evidence for other countries (Bucy 2000; McKeonn, Noce, and Czerny 2007) . Although households with children may be more likely to adopt the Internet, this fact does not affect Internet use by adults.
Fourth, there are no significant differences in Internet usage between the retired people and housewives. Being a student increases the probability of becoming a new Internet user by 48%, while being a worker, unemployed and being in another situation, respectively, increases the probability of being an Internet user by 26% and 12%, compared with the reference category (retired people). Therefore, it seems that Internet usage may be partially explained by the usefulness of the Internet for many professional activities. In addition, Internet usage seems to be particularly useful for students and for the unemployed in searching for a new job. Both groups of people may have a lot of time to spend using the Internet.
Fifth, nationality is statistically significant at the 5% level. Being Spanish increases the likelihood of being an Internet user. Even controlling for education, nationality seems to have differential effects on Internet usage, corroborating the empirical work by Hoffman and Novak (2000) , Hacker and Steiner (2002) , and Martin and Robinson (2004) for the USA. Considering that non-Spanish nationality mostly includes people from South America, North of Africa, and Western Europe (Romania, Bulgaria), this distinction may be related to the lack of Internet skills as well as to the existence of less opportunities for and less benefits from its use.
Finally, the population size has an important influence on Internet usage. Living in municipalities of up to 50,000 inhabitants has no impact on Internet usage. The bigger the urban area, the higher the probability of being an Internet user. Consequently, we detect a digital divide between urban areas and rural areas (less than 50,000 inhabitants) in Spain, corroborating the available empirical evidence. This may be the consequence of lower infrastructure investment in rural areas as well as of the differences in the perceived benefits from Internet use between citizens from urban and rural areas.
However, the value of the marginal effect when the individual lives in a city with more than 50,000 inhabitants is very similar to that registered when he lives in a smaller regional capital. Thus, there is a regional capital effect. When controlling for education and other socio-demographic variables living in the main city has a positive effect on the likelihood of being an Internet user regardless of the number of inhabitants.
Determinants of the frequency of Internet use
Now that we have analyzed the determinants of Internet usage, we study the relevant factors explaining the frequency of Internet use. In this second stage, we consider Internet users with a frequency of use over 'once in the last 3 months' exclusively. To avoid inconsistencies in the parameter estimations, we use the standard sample selection model by Heckman (1979) . The significant value of the Lambda parameter allows us to confirm the existence of sample selection in the use of the Internet. The results are shown in Table 4 , provided for each frequency category: daily, weekly, and monthly. As with the preceding model, we estimate this one using a robust to heteroscedasticity procedure. The model adjustment is good. Variables will be interpreted as mentioned earlier, using their marginal effects (Table 4) .
The first result to highlight is the fact that, although the significance levels are similar for the three categories (daily, weekly, and monthly), the estimated values of the coefficients show clear and important differences in values and signs. The marginal effects are very similar for the weekly and monthly frequencies of Internet use, but totally different for the daily frequency. Consequently, we can assume that the determinants of daily Internet use are the opposite of the relevant factors explaining less frequent Internet use.
The second interesting result is the fact that the variable capturing the inverse Mills ratio (Lambda parameter) in the three models is significant, implying that there is a selection bias in the frequency of Internet use.
In this second model, the positive influence of Internet competencies and education is confirmed (Bucy 2000; Hacker and Steiner 2002; OECD 2007) . Combining these two variables, we may study the interaction effect of formal education and Internet skills. Results show that all the categories are significant, except the one considering people with secondary studies and basic Internet skills, regarding the reference category. More educated individuals are more prone to do a more frequent use of the Internet, but it is remarkable the non-negligible impact of personal skills on it. According to the results, having advanced Internet competencies increases the daily frequency of use and this effect is even more remarkable when the individual is more educated. For example, higher education and advanced competencies in Internet increase the probability of daily frequency use by 35%, ten points more than secondary education and advanced competencies. A possible explanation may be associated with differences in the benefits and utility of Internet usage, depending on education level as well as on the level of Internet skills.
The results show that the influence of age on the frequency of Internet usage is statistically significant, but the impact differs according to the category of use frequency. Daily use decreases with age. In contrast, age has a positive impact on weekly and monthly Internet use. To sum up, the use of the youngest is associated with a higher daily Internet use, while aged people are more likely to use the Internet at a weekly or monthly frequency. Besides, the variable square of age is also significant, despite the imperceptible value of the coefficient, showing a slightly non-linear effect. It may lead us to remark the importance of youth on the frequency of use of the Internet. The role of gender confirms the previous findings: men tend to use the Internet more frequently than women (Bucy 2000; OECD 2007) . When controlling for education and Internet infrastructure (ADSL), age and gender are relevant. This may suggest significant differences in the purpose as well as in the benefits of Internet usage, depending on the age groups and on gender. Having children between 10 and 15 years old seems to have a negative effect on frequency of use, confirming the results shown by Goldfarb and Prince (2008) .
In analyzing the role of population size, it seems that living in dense urban areas has a positive and statistically significant influence on the frequency of Internet use. The bigger the size of population, the higher likelihood of daily use of the Internet. This positive impact corroborates prior literature (ABS 2002; OECD 2007) . As controlling for Internet infrastructure with this variable is relevant, this result seems unrelated to the lower level of ICT infrastructure in rural areas.
With respect to the type of Internet connection, our results corroborate previous findings: having a broadband connection at home is the largest single factor in explaining the frequency of Internet use (Horrigan and Rainie 2002) . Having a broadband connection at home makes a respondent about 19% more likely to use the Internet daily, decreasing the weekly and monthly use of Internet.
Finally, the way through which Internet skills are acquired has a clear impact on Internet frequency. Thus, learning by practice and self-teaching explain a higher frequency of use, followed by company and regular training. These four ways of learning have a negative impact on the weekly and monthly use of Internet. Learning from other adults increases non-daily frequency of use. Finally, less frequent users of the Internet tended to learn mainly through courses for adults. However, this variable is not statistically significant.
Conclusions and implications
This paper analyzes the determinants of Internet usage and the extent of use at the individual level for a southern European country. As the bulk of the literature has been focused on the USA and on the European Union as a whole, the study might interest some of the other EU countries, such as Portugal and Greece as well as developing countries that despite high rates of economic growth register low rates of digital development.
We extend the available research by studying not only the use, but also the extent of Internet use for Spain and analyzing not only the influence of economic and socio-demographic variables at the individual level, but also the influence of some regional variables. In order to distinguish between usage and frequency of use, we employed the binomial and ordered probit models with a Heckman two-stage estimation procedure. In addition, we estimated probit models including the Moulton correction in order to avoid inefficient estimators, given that the models include both individual and aggregate (regional) variables.
The results confirm the findings of the scarce existing research on Internet adoption and usage for other European countries (Demoussis and Giannakopoulos 2006; OECD 2007) , showing the need for the distinction between Internet use and the extent of use. Internet usage is mainly associated with high education levels, certain age groups, some student and worker occupations, an elevated percentage of employment in the service sector, Spanish nationality, living in an urban area and high GDP per capita in the county. In contrast, frequency of Internet usage is positively and mainly related to broadband connection, education and having advanced Internet competencies, differences in the ways through which Internet skills are acquired, gender, and population size. Frequency of use is negatively related to the presence of children in the household and to age. Moreover, if we compare the two models, only age has the same influence on both Internet usage and the extent of usage. Factors such as gender and family structure have a significant influence on the frequency of Internet usage, but not on its use. The education level shows a clearly linear relationship with Internet usage while education and Internet skills have a positive impact on the frequency of use. One of the main findings is that education and age are the largest determinants of Internet usage in Spain, whereas education and Internet skills, and broadband adoption are the main factors in explaining the frequency of Internet usage.
On the other hand, according to the second model, it is possible to assume that the determinants of the daily use of Internet are different from the relevant factors explaining less frequent use. For example, daily use of the Internet is positively determined by the broadband connection at home, higher education and Internet skills levels, and certain ways of acquiring Internet skills. For instance, having advanced Internet skills increases the daily use of the Internet and this effect is even more significant when the individual is more educated. Self-learning through trial-and-error, the use of manuals and books and other more formal methods, such as courses sponsored by employers, are the most common ways to acquire these skills. Being male and living in areas with high population density is positively related to daily use. In contrast, weekly and monthly use of Internet is statistically significant and negatively influenced by the previous variables and positively influenced by acquiring Internet skills from colleagues, by the presence of children between 10 and 15 years in the household and by age.
In addition, the results allow us to compare Spanish Internet usage to that of other European countries. The empirical evidence is far from conclusive about the determinants of Internet usage in the EU. Generally speaking, our results coincide with the empirical evidence of the influence of age, education levels and occupations on Internet usage (Demunter 2005; Demoussis and Giannakopoulos 2006; Vicente and López 2006) . Also, our analysis confirms the results obtained by Demunter (2005) on the lack of influence of gender on Internet usage, although for Southern European countries, Demoussis and Giannakopoulos (2006) found that men show a higher use than women. In addition, we can corroborate the evidence shown by Demunter (2005) and Arend and Steiner (2005) regarding the positive role of urban areas in explaining Internet usage. Looking at the frequency of Internet usage, our results are very similar to those obtained by Demoussis and Giannakopoulos (2006) for age, gender, education, and size of population variables.
According to our findings, the distinction between Internet usage and the extent of usage in Spain within the EU framework may have interesting implications for helping to reduce the digital divide. First, if the policy purpose is to increase the number of people accessing the Internet, it may be convenient to develop specific strategies for low-educated, medium-aged, and old people, particularly in rural areas and for citizens not born in Spain. These specific factors may spread the perception of benefits of Internet use for these social groups and may influence their acquisition of some basic Internet skills. These actions are expected to develop outside schools, such as in firms, at cultural associations, and at clubs for retired and immigrant associations. Also, general strategies oriented toward improving the educational level of the population as well as toward fostering economic development and the services sector may have a positive impact on Internet adoption.
However, if the policy purpose is to increase the frequency of Internet usage, the first step would be to encourage broadband connection in homes by subsiding access to some specific social groups: medium-aged and old people, females and people without higher education living in municipalities with less than 50,000 inhabitants. Also, the positive effect of developing Internet skills, particularly through self-teaching, the use of manuals and books and company training, should encourage government to support programs fostering lifelong learning attitudes among workers and students. Also, the implementation of basic Internet courses to foster Internet skills among specific groups, such as the low educational level groups, women, and the elderly, should be promoted. Some other initiatives should be oriented to integrate the Internet in the school as well as in Higher Education. It is necessary to promote ICT-based educational resources and teachers training as well as to convey the opportunities and utilities associated with the Internet throughout the Spanish society. At the government level, the development of e-government may provide additional utility and reasons for a greater frequency of Internet usage by many social groups.
The main limitation of the paper is the lack of data. At the individual level, information about variables such as income, Internet skills or Internet costs would enrich the analysis and would allow comparisons with other countries. From the supply side, information about the level of competency among Internet providers, the level of Internet infrastructure and the extent of development of broadband connection in comparison with other European countries would allow us to compare the demand and the supply sides of the usage patterns. At the county and national levels, it would be very useful to have information on regional variables, such as R&D intensity, level of Internet adoption by firms, and level of e-government development. Another interesting variable would be the percentage of users in the region or in the county. This data would have allowed us to test epidemic models.
Further research may account for the existence of unobserved factors that may have power to explain the low degree of household Internet use in Spain. Cultural and attitudinal variables may influence the perceived benefits and utility. Other facts, such as the low level of e-government in Spain relative to that of the EU 6 may explain the low use of some Internet utilities. In addition, the deficiencies in the Spanish education system and its relationship with Internet skills deserve more attention in the academic literature on Internet adoption and use, considering the disappointing Spanish results in terms of education outcomes. 7 Further research is clearly needed on this topic, as well as on the differences registered in the level of Internet skills among countries.
Finally, further research might consider to study the changes in Internet use and extent of use over time. To extend the scope of analysis provided in the present paper, we might use panel data to study the diffusion process of the Internet in Spain.
